e have investigated whether patients with adolescent-onset idiopathic scoliosis (AIS) are more likely to have a low body-weight. Measurements of weight, height and body mass index (BMI) were made in 44 young women with AIS and compared with age-and gender-adjusted normative data. The body mass criteria of the International Classification of Diseases for eating disorders was used to determine how many patients were within the range considered to be 'eating disordered'. Compared with the normative data, the AIS group did not differ significantly in terms of height, (p = 0.646), but they were significantly lighter (p < 0.001) and had significantly lower BMI scores (p < 0.001); 25% of the series had BMI scores which were within the range considered to be anorexic.
Adolescent-onset scoliosis (AIS) places unique demands on the lives of patients and their families. Given its timing and nature, this progressively deforming condition, usually affecting adolescent girls, is likely to have an associated psychosocial impact. 1 Studies have shown a disturbed body image in patients with AIS, both during adolescence and into adulthood. [2] [3] [4] This is of concern since there is a welldocumented causative link between body image disturbance and disordered eating behaviour.
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Although patients with AIS have often been observed to have a disturbed body image, there has been no previous attempt to assess indications of disordered eating behaviour in this group. Given the prevalence of AIS in adolescent girls and the possible medical consequences of disordered eating, we have investigated the weight of a group of patients with AIS. It was predicted that because of the body image disturbance engendered by AIS and the association between such disturbances and disordered eating behaviour, an increased incidence of lowered body-weight would be seen in this group.
Patients and Methods
We compared measurements in patients with scoliosis attending regional clinics over a period of four months, with normative height and weight data. All outpatient orthopaedic clinics were held at St James's University Hospital in Leeds which is a regional treatment centre for spinal deformity, and patients who met the inclusion criteria were identified from clinic lists and approached during their visit to the clinic with a view to participation. All AIS patients who attended the clinic and who met the inclusion criteria were asked to participate. All those approached agreed to take part. Fully-informed consent was obtained from all participants and all procedures were in accordance with the policy of the Hospital Ethics Committee and with the Helsinki Declaration of 1975.
We included all girls and young women who had AIS as opposed to early-onset or non-idiopathic scoliosis and who had no other serious medical condition, which could, for example, affect body-weight, metabolic rate or the absorption of food. There were 44 patients with a mean age of 16 years (13 to 19) .
Measurements of weight and height were made with equipment which was regularly calibrated for clinical use and the same equipment was used for all participants. Body mass index (BMI) was calculated by dividing the weight by the height squared. In relation to eating psychopathology, the International Classification of Diseases (ICD-10) 12 stipulates that an individual must have a BMI of less than 17.5kg/m 2 to be within the range considered to be 'eating disordered'. The weight, height, and BMI of all participants were compared with age-and gender-adjusted normative data from the 1995 to 1997 nationwide study by the Office of National Statistics, 13 which is the most extensive recent data for the population of the UK. Data were analysed using independent-sample Student's t-tests on the statistical management package SPSS version 9 (SPSS Inc, Chicago, Illinois).
Results
The height, weight and BMI data from all 44 patients with AIS were available for analysis. When compared with the age-and gender-adjusted height and weight normative data, independent-sample t-tests, assuming unequal variance, showed that while the patients with AIS did not differ significantly in terms of height (p = 0.646, two-tailed), they were significantly lighter (p < 0.001, two-tailed). The analyses also revealed that their BMI scores were significantly lower than expected (p < 0.001, two-tailed).
Taking a BMI score of 17.5 kg/m 2 or less as being within the range for anorexia nervosa, 1 25% of the patients were under the fifth percentile, a proportion which is fourfold greater than would be expected by chance for a group of this size. Of these low-BMI patients the mean index score was 15.6 kg/m 2 (12.9 to 17.5), and the mean weight was 40.25 kg (31.5 to 49) (6 st 4 lb; 4 st 13 lb to 7 st 11 lb). The body mass data for this group, both in terms of range and severity, are not within the 'normal' variation of body shape and would not be expected in healthy adolescent girls.
Discussion
Our study shows a significant relationship between a diagnosis of AIS and low body-weight, with 25% having a BMI score which would be considered as anorexic. It should also be noted that the 'coiling' effect of scoliosis on the spine will produce a tendency to shorter height. Therefore 'uncoiling' to true height would have the effect of further decreasing the BMI score. It is possible that this finding may be due to the condition itself, i.e., an unrecognised symptom of AIS. However, this is unlikely; extreme underweight has not been suggested as a symptom, there is no known physiological causal mechanism and there were subjects in this group with a BMI within the normal range. Equally, none of the patients with a low BMI had other medical conditions which could influence their weight. The possibility that the BMI findings may form an indication of disordered eating behaviour must therefore be explored.
Further research is necessary to establish whether there is a link between the reduced body-weight which was observed in this group, and disordered eating. A study using a larger patient sample which will explore relationships between lowered body-weight and factors such as age, severity of the curve and time since diagnosis is currently being undertaken at this centre. The presence of further diagnostic criteria for anorexia nervosa as well as other disorders of eating and body image will also be assessed. If the level of underweight in our study is found to be reliably associated with a disordered eating behaviour, the level of such psychopathology would be approximately 25-fold higher than that in the general population. The increased incidence of low body-weight found in our study is a cause for concern. There is a well-established relationship between disordered eating and osteoporosis. 14, 15 Significantly lower bone mineral density is found in anorexics, [16] [17] [18] in whom there is a sevenfold higher incidence of pathological fracture. 19 Thus disordered eating may not only have implications for the psychological well-being of patients with scoliosis, but also for a successful clinical outcome. Decreased bone mass is associated with implant failure. Dual-energy x-ray absorptiometry scans are presently being performed on underweight patients with scoliosis in order to assess the potential long-term affects on orthopaedic health.
Research into this condition has focused almost exclusively on the aetiology, skeletal deformity and the prospect of correction of the curve. The influence of the response of the patient to the condition, in terms of perception, psychosocial impact and satisfaction regarding treatment has remained largely anecdotal or been ignored altogether. 1 This is surprising since the primary goal of treatment in scoliosis is to improve patient satisfaction with appearance. Many factors, other than external physical appearance, may affect how satisfied AIS patients are with the way that they look. Disturbances in body image may prejudice the outcome after treatment. These psychological factors may have a negative impact on the well-being of the patient, as suggested by these preliminary findings.
